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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On April 15, 2006, at 4:15 p.m., an automatic reactor scram occurred while the plant was
operating at 100% power. Prior to the scram, both reactor recirculation pumps shifted
from high to slow speed due to a failed optical isolator card in the reactor protection
system. With the reactor control rod pattern set for full power operation, the decrease in
reactor recirculation flow,caused the average power range monitors (APRM) to trip on a
simulated high thermal power signal. The APRM trip signal caused the reactor scram
approximately twelve seconds after the recirculation pumps downshifted. This event is
being reported in accordance with 10CFR50.73(a)(2)(iv) as a valid actuation of the
reactor protection system. There were no safety-related systems out of service at the
time of the event. Plant systems responded to the scram as designed, and reactor
pressure and water level were promptly stabilized. Both optical isolator.cards in the EOC-
RPT circuitry were replaced during the forced outage. A downshift of both reactor
recirculation pumps while operating at full power is an event analyzed in the River Bend
Updated Safety Analysis Report. As such, this event was of minimal safety significance.
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REPORTED CONDITION

On April 15, 2006, at.4:15 p.m., an automatic reactor scram occurred while the
plant was operating at 100% power. Prior to the scram, both reactor recirculation
pumps shifted from high to slow speed due to a failed optical isolator card
(**OB**) in the reactor protection system (JC). With the reactor control rod
pattern set for full power operation, the decrease in reactor recirculation flow
caused the average power range monitors (APRM) to trip on a simulated high
thermal power signal. The APRM trip signal caused the reactor scram
approximately twelve seconds after the recirculation pumps downshifted. This
event is being reported in accordance with 10CFR50.73(a)(2)(iv) as a valid
actuation of the reactor protection system. There were no safety-related systems
out of service at the time of the event. Plant systems responded to the scram as
designed, and reactor pressure and water level were promptly stabilized.

BACKGROUND

The reactor recirculation system (AD) contains a pair of two-speed pumps in
separate loops that provide driving flow inside the reactor core. The reactor
protection system (RPS) contains a feature that shifts the pumps from high speed
to slow speed In response to a closure signal to the main turbine stop valves. This
feature is known as End-of-Cycle Recirculation Pump Trip (EOC-RPT), and acts to

mitigate the severity of a main turbine trip late in the operating cycle, when all
reactor control rods are fully withdrawn. Downshifting the pumps to slow speed

causes a prompt decrease in reactor power, minimizing the transient in reactor
steam pressure that will occur in response to the turbine trip.

The EOC-RPT circuitry is arranged in two independent channels, and contains
redundant optical isolator cards (General Electric model no. 204A6188G002) that
provide isolation of non-safety related circuitry from the safety-related RPS
system. The EOC-RPT circuits are designed such that a signal from only one of the
two channels is needed to actuate the downshift of both pumps.

CAUSAL ANALYSIS

A review of conditions immediately prior to the event confirmed that no actual
plant operating parameter had initiated the EOC-RPT logic. It was determined that
the failure of one of the optical isolator cards spuriously injected a trip signal into
the EOC-RPT circuitry, causing the downshift of both reactor recirculation pumps
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to slow speed. Analysis of the affected circuits found that the card likely failed due
to an inherent design weakness in the card, which degraded the output transistor
on the card to the point of spurious operation. Design documents show that
optical isolators used to drive inductive loads, such as in this application, require
transient protection. A review of the RPS system drawings found that insufficient
transient protection existed for the EOC-RPT cards.

Industry operating experience identified the need to modify the EOC-RPT circuitry
at River Bend. Actions commenced to harden the associated circuitry and prevent
a similar occurrence. A modification was performed to install suppression diodes
in the affected circuits:in June 2005. Post-modification monitoring of the card
output voltage indicated that this was not sufficient to correct the condition. Plans
were then developed for further modification of the circuits to install interposing
relays. The refueling outage beginning in April 2006 was identified as the next
available opportunity to install these relays. The scram occurred before that .
action could be taken. It should be noted that the failure mode is such that the
circuit would not be prevented from performing its intended function, but is
capable of spurious activation.

CORRECTIVE ACTIONS TO PREVENT RECURRENCE

Both optical isolator cards in the EOC-RPT circuitry were replaced during the forced
outage.

During the refueling outage that started in April 2006, the EOC-RPT circuitry was
modified by the installation of suppression diodes. Interposing relays were also
installed in the circuits to eliminate the induced voltage on the relay powered from
the optical isolators.

All optical isolators, other than those providing alarm or con'iputer points only,
were reviewed for single point vulnerability (SPV). Eighteen optical isolator
channels were identified as SPVs, including the EOC-RPT cards. Suppression
diodes were added to the associated relays for other optical isolators identified as
SPVs during the recent refueling outage completed in May 2006.

PREVIOUS OCCURRENCE EVALUATION

A review of reported events at River Bend Station since 2003 found no prior
occurrence of this condition.
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SAFETY SIGNIFICANCE

A downshift of both reactor recirculation pumps while operating at full power is an
event analyzed in the River Bend Updated Safety Analysis Report. One difference
between this event and the event analyzed in the USAR is that the USAR analysis
was performed prior to installation of a modification to guard against core thermal-
hydraulic instabilities. This stability modification included a new simulated thermal
power setpoint function which precludes entry into the portion of the reactor core
power/flow map where thermal-hydraulic instabilities might occur (exclusion
region). Following the downshift of the recirculation pumps, core flow decreased
as expected, and the portion of the simulated thermal power setpoint function
which enforces the exclusion region was exceeded, generating the reactor scram
signal. Thus, the reactor scram occurred as required by design. As such, this
event was of minimal safety significance.
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